The influence of habitat preferences on shell morphology in ecophenotypes of Trochulus hispidus complex.
Trochulus hispidus and T. sericeus are hairy snails widely distributed in Europe. They differ in shell morphology and are usually found in various land habitats. However, their morphology does not match genetic distance as they do not form distinct clades. Therefore, it is interesting to determine to what extent environmental factors can control their phenotypes. We analysed the morphological traits and many environmental features of their habitats to find relationships between these parameters and explain ecological reasons for this plasticity. We found many statistically significant correlations between morphological traits and environmental variables. Illumination, forestation, precipitation and temperature occurred the most important features discriminating habitats of these snails. It turned out that T. sericeus prefers forests and moist shaded places, while T. hispidus chooses more dry habitats and open areas exposed to the sun. T. sericeus is also probably more tolerant to low and variable temperatures. The hair durability is also correlated with their habitats: the shell of T. hispidus is mostly hairless but hairs almost always cover the shell of T. sericeus. These results support the hypothesis that the lack of hairs is associated with the loss of a potential adaptive function due to the change from wet to dry habitats. The hairs facilitate the adherence of snails to herbaceous plants during feeding when the humidity levels are high. The morphological divergence of T. hispidus and T. sericeus is the result of phenotypic plasticity and selection associated with the habitat, which affect both the shell shape and the hair durability. Since T. hispidus and T. sericeus do to not represent separate biological species and their variability has no genetic basis, they should be considered as ecophenotypes. This and our previous studies suggest that phenotypic plasticity in widely distributed Trochulus species is quite common and may have been of ancestral origin.